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(54) TiUe: SURGICAL INSTRUMENT INVENTORY DATABASE MANAGEMENT SYSTCM 



(57) Abstract 

Surgical instruments (614) axe marked with a symbol (120) encoding a unique numerical value associated with each instrument, 
this value being used as a pointer into an automated database forming part of a comprehensive inventory management system (600). The 
S3rmbols on the instruments may be referenced for various puiposes, including pre- and post-operative tracking, automatic flagging for 
routine maintenance (fig. 4) or disposal (fig, 5), packing list verification (fig. 6), and so forth. Preferably the symbols are engraved onto the 
surface of each instrument using a pattern of the type which may be accurately read even from the curved or non-planar surfaces typically 
found on such instruments. 
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SURGICAL INSTRUMENT INVENTORY DATABASE 
MANAGEMENT SYSTEM 

Y^■ P^r^ of rh^ Tn^^^^<--^o^ 

^is invention- relates , generally to methods and 
apparatus applicable to the traOcing of articles and. xn 
particular, to a system wherein surgical instruments are 
S LrKed With computer-readable syn^ology used .o encode 
numerical pointers into an auto^^ted.^n.^ntory .management 

system. 

Due to the current emphasis on health care 
,0 reform, hospitals „an. related institutions are in the 
- process of transferring, their financial base from the 
traditional cost-plus model to a managed care system of 
rei^rsement. AS a result, cost efficiency has become of 
paramount itr^ortance to such organisations, mandating that 
15 all operational layers be scrutinized for any potentxal 

financial irtprovement . 

operating room management represents one such 
candidate for greater economic , efficiency . In order to 
maintain state-of-the-art care, these facilities and t^ 
.0 personnel involved demand increasingly -P-^^";^^^ 
Lcpensive equipment and tachni^es to ensure ^^^^^^^ 
Jaiity. Howeve;:. little thought has historically been 
^ to the efficiency of the business operations involved 

in order to support the re^isite ^ality. m fact, 
surgical instruments represent a very large financial 
investment . A typical operating room may retire an 
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15 


inventoxy of appr=.i™atery i.soo ins.ru,^«s. Though 
varying quality and value, an average price for basic 
clanps used in a wide variety of procedures is $S0. whereas 
more specialized instruments may cost much more: Using a 
5 conservative average per-instrument price of $75. such an 
operating room requires at least 5112, soo worth of 
instruments in inventory. Moreover, these instruments need 
to be .^intained not only to prolong their useful life, bu. 
. .^.=0 .to provide quality health car^. .A-duU.: .pai- . of 
scissors may tear a blood vessel instead of cutting it, and 
a worn needle holder n«y allow a curved needle to spin 
during sewing, thus rendering it useless. Numerous other 
examples are possible. 

The current technique used to inventory and 
-maintain surgical instruments is si^le reliance on the 
memory of staff in conjunction with files containing 
historical purchasing docunents. Such a system exhibits no 
useful organization. it is not unusual for a hospital to 
spend in excess of «50,000 in a fiscal year just for the 
reparr and replacement of damaged instruments, not 
including rec^uired additions to the inventory. such 
non-automated tracking systems may not be used with any 
degree of certainty for the estimation of total inventory 
and, especially, may not be used to identify what has been 

repaired, what has been ir&'nl ^r^cr^ ^ - ^ 

x^een replaced, and what may be in need 

of maintenance. 

one solution is that offered by large instrument 
manufacturers. in exchange for a commitment to purchase 
replacement instruments from a particular manufacturer 
that co„j«ny may bring in a team of individuals to manually 
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count and list the instruments in a particular hospxtal ■ s 
inventory. However, this demands that operating rooms be 
unavailable for three to four days and the result is a mere 
snapshot of instruments available, with no system of checlcs 
5 and balances. Results -may be ^entered into the 

^nanufacturer.s computer, with new purchases being added as 
acquired. Although the hospital may inform the 

■ manufacturer when it disposes, of a particular instrument, 
in o-der tx^r-smsve . that- item f rom the database , maintenance 
10 problems are not addressed and the agreement between the 
health care facility and the manufacturer is expensive, 
with little or no ongoing value to the customer. Clearly 
there remains considerable room for in^-rovement with regard 
to the tracking of surgical instruments and other such 
15 valuable articles available in large quantities. 

The present invention addresses the inventory and 
maintenance issues set forth above, with apparatus and 
methods for to tracK a surgical instrument throughout xts 
20 useful life. Although the present invention is well suxted 
to this application, for reasons which will become more 
apparent below, the apparatus and methods described herexn 
be used for any type of article inventorying, 
particularly in association with articles that may be 
25 difficult to mark or label due to the presence of 
-planar surfaces, as is the case with many surgical 


non- 


instniments - 

According Co the invention, each instrument xs 
labeled with a mar>.er adapted to be read and decoded, even 
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25 


30 


a - curved or non-planar surface Th 
labeling process is through las. 

other suitable w engraving, though any 

ner suitable marking methods may be utill^^ri n,^ 
encodes a numerical code which is used : ^^^'^^ 

automated database, so that ^ ^ ^™ an 

particular in.^ ^ °^ that 

P rticular instrument may be easily maintained The maric 

~ — • r~.;r - 

trankir^rr ^ post -operative 

- tracjcing., automatic flaaoi *r 

3 j-oi. veritication, and so ■Frv»-*-*, * 
part of =, ^ forth, forming 

pare Of a comprehensive surcrical ir,^. 

are included a. part of thl= ^. "'^Sing features . 
including diversion! fo "anage^ent, 

>. optioTTj^rrfrre a?^=^- - 

sta^s eacn interaction with J""""^ ^te 
automatically over^ritinn " 

aXlc^s.searlstTleL^rr^'^^''^''^^"'-- ^"^^ 
criteria, so as to 1 "^"^ '""'^ '^'^ 

=r in ne d Of c, Lri" ^"'"^^ "'^"^ "^^'^^ ^ 
UP one Of seve a IstiTct^"""'""^ " ^^^^ " 

-"^nt . „it. accer p2i rrLTr^ "^^'^ 

upon the t^e of deration perflir r^T^.X^^'^ 
<^=played on the cor^uter executing 7. ' 
-nage^nt syste., and a visuaT 

— - Physical appearance ty r " 

::r ^■■^ — ^ - — ^ en^ie acr;:; Ta: 

s-:: o— - — 

synthesized messages so th.^ ^^"erent tones or 

ges, so that a user need not refer to the 


15 

s 
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display screen for certain tracking operations, thus saving 


time 


FIGURE 1 is. a drawing of a surgical instrument 
5 including a xnarkef representative of that used according to 
the present invention; 

FIGURE 2 is an oblique drawing of a surgical 
. . instrument. , in.en.^ory- .s^^^^^ to a preferred 

apparatus associated with the imaging of a marker; 

FIGURE 3 is a printout of a screen accessed by 
t:he software of the invention, this screen exemplifying a • 

typical record; 

FIGURE 4 is a flow diagram used to indicate major 
steps taken, by the invention during a typical post-wash/ 

15 maintenance schedule; 

FIGURE 5 is a flow diagram indicating major steps 
taken by the invention during a typical post-wash/disposal 

sequence; and 

FIGURE 6 is a flow diagram indicating steps 

20 carried out using the invention is association with packing 
station activities. 

rrrnil"-i v^-^r^^^vrinn nf rTip embodiments 

The present invention provides a surgical 
instrument inventory management system used to track 
25 instruments throughout their active service period. Each 
instrument is marked with a code representative of a unique 
numerical value. The type of marker used is preferably one 
which may be accurately decoded if placed on a non-planar 
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: surface Of tj^ .vpically a..ocia.e. „i., ^urgicax 

xnscru^ents. example, .be ^r.er described in co- 

P^en.i„, app.ica.ion Serial „o. 0S/.03,S46 .;^.icle Marker 
and ^^^^ incorporated .erein 

u"e.T"' "^'""^^ ^ "^^^"^ ^--^^"^ 
userui m conjunction with the Dr-*»Q^T,f- • 

P^^sent inventory system 
-ou.. invention is not ii^te. to t.e uTe o. an; 

^ particular. ^t.ou.. t.e „ar.in. .e carried 
.. out ..th a .eparateua,^..,,,,, alternatives, 
the preferred t^chni^e uses laser engraving to produce a 
r^^rksr Which is very small <n ■ Produce a 

accurat. » percent and 

m availal,le Electron 

^Lr T - - -a encode! 

-r.er onto hard surfaces such as ^tal and pla.tic. xn 
th „^ ^^^^^ ^^^^^^^^^ the,^r.er he 

printed or applied via label as opposed to engraving 

The marker is imaged and analyzed to decode a 
Uh.^e nu„.er used, for identification, ^e numerical cod 

aTto itTt ^""""^ " - -»"-ed 

- o Its type and other characteristics, .or example, an 

IZ 7 " ^= "-i^sors, „et.enhL a- 

r^tter: ^"-^ " 

register its unique number- ir, . 

^ numiDer m association with this 
P^«icular definition, „hich may he edified, eliminate 

" a lerTh" ^"^""^ 

^= a search hy alias feature enabling the syste. to adapt 
to local or other nomenclature for the same instrument 

typicall °^ '"e present invention is 

typically used to trac. the use of surgical instruments in 
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a hospital setting. Such instruments typically follow a 
basic use cycle and usually require periodic maintenance 
and eventual disposal. The system tracks instruments as 
they pass through this basic use cycle to provide 
information needed to manage the inventory in terms of 
maintenance diversions, disposal requirements, and so 
forth. The system also helps to perform necessary tasks 
during the basic use cycle, including the preparation. of 
..packing . .lists which help the instrument packer- dete-rmine- 
which instruments belong in a given tray and when that 
tray's requirements have been fulfilled. The system 
further assists in coitparing instrument counts in an 
operating room, environment before and after surgery to 
ensure that all instruments have been accounted for. 

A basic surgical instrument use cycle includes 

the following steps: 

1) instrument washing and cleaning ,- 

2) the packing of instruments in content - 

specified trays; 
20 3) sterilization of the instruments and trays; 

4) storage prior to use, as necessary; 

5) delivery to the operating room; 

6) instrument identification and count before 

surgery ; 

.25 7) instrument identification and count after 

surgery; and 

8) the return of instruments for cleaning and 

repacking . 

in addition to this basic use cycle, instruments require 
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- . and periodic marntenance and ' 

discarded due to irreparahl. h eventually be 

" irreparable damage or wear tho • 
tnay be used to track th» • invention 

. -"is^ing inventory. -=tru„ents. if any. are 

- ..-Eiaure.l 5ho„s just one use of ,k 

10 invention, m this case a pair o, ■ P«sen.. 

Hegar scissors i„o . the tvo «"iS»t Mayo- V 

^essin,s in hospital situations V^th" '""^ 
-dh instruments, the scissors .00 are I """^ 
relatively inert alloy or c™ °' " "'^ 

1= steel Which contains J„ L ^"^"^^-^ 

" .or. identifying indicia h """" 
4 ^"Qicaa, However, wi^h t-K,. 

-vention, an i.f oration-hearing ^^^J, ^ t 
■ , etche. into the instru„«,t itself Tn a ""^ 

virtually on any surface , Permanent manner, 

^"^icia. ln.i^Lnr ™ - -tain this 

- si.e Slightly .o» tTnLr "^"^ " 
fastener 122 which holds the two h , '™ 
toucher, though numerous other locat " ^ 

^he possibility Of u!iL ""^ " 

25 ^Wtaneously on the s. ""^ """" ""^ 

y on the same instrument or article 

«ow maJcing reference to Figure 2 th ' ■ 
an embodiment of th«. " ^l""™ 

the apparatus aspect nf ..v. 
invention indicated generally at 600 , 

scanning device 610 in us. » including a hand-held 

» - a surgical 6^17^^- ^ 

514, such as that depicted 
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m Figure 1, is being scarmed by the implement: SIO to read 
616 previously etobed on the implement and encoding 
, unique numerical value. The electronics within unit 610 . 
includes a video input device, preferably a high resolution 
S cbarge-coupled device <CCD, camera, which output, a video 
signal along line 618 to coaster 620, which performs the 
steps mentioned above to decode the mar>cer and, based upon 
the numerical value decoded therefrom, brings up one or 
more records on the screen of .con5««.er 62^. -which represent 
10 information pertaining to the implement 614. 

Each time a particular instrument is used in an 
operating room it may be returned to a central sterile 
reprocessing department of the type typically found rn 
. hospitals to be cleaned, repaOced into kit form and 
15 sterilized. After initial cleaning, each instrument may be 
scanned again into the database to register that xt has 
been used. Pre-progra«med prompts may further.be provided 
in the database to alert a handler when a .particular 
instrument is due for routine maintenance intervals, or for 
30 disposal. The instrument may be diverted, refurbished and 
returned to inventory for use, with these and other 
attributes being modified and/or overwritten as requxred. 

Figure 3 shows just one of many possible screens 
associated with numerous records which may be created as 
25 part of the surgical instrument database inventory,. The 
picture of the screen in Figure 3 is that part of the 
program used to enter a new, coded instrument into the 
. database, the type of instrument in this case being 
scissors. Fields are provided for aliases and descriptions 
30 of the instrument and, in the bottom portion, various 
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. commands may be entered eitw 

use o. a cursor. ^ '^^^^^^^ - ^^ou,. 

Figure 4 illustrates a „ . 
— -ter an instrument .s .as.^ 7"''"'"''^^^ 
■ ^ -to ..e database usin^ ^.^J^ ^™ 
- po... . „,,^, ^e3.3ter.n. one u.e. 

. ^-t:-ment is not due 17 ^'^^ 

be delivered to th. ' ^lue for maintenance it 

-o^ever, i. 

_ . * Plaint enanc^ 

- "en, i. be diverted for 

syscem administration, upon return ""^"'^^-"'^^ through 
scanned into the database re..i^. ' " 

the packing station. ^^^^^rang one use, and sent to 

Figure 5 depicts at • 

P-Wng station. Howeve/ i ''^^"^^ " ^"-e 

and not overwritten the in=, P"^"-"' 
-3posai throu.. 3.ste„ a^I^II^t' "^""'^ 
= 0 cycle is approve., - the in" " " ^^^^"-^ 

--nsin, the status to ..isposrr ""^ 

P-for^ed d!^^/^'"*"""; ^™ctions which n^ght be 
^icaxa.. cean instm^nts are^^T' '"""^ 
" "«i°ns „ith pacers receivin? a . -T"^'' " ^"^^ 

retired .or operLivr " '''^ ^^^''^ 

circun^tanoes. the pacter ™ay use th» '° 

- on the database o/th " 
particular doctor and a particuLTsr" ^ 

0 S^neric packing nay be «"matively, , 

y utUized Which be used in p„. 
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or in its entirety for any nuinber of doctors, since any 
such combination is possible through database 
identification. The pacK content list or "preference 
cards, may preferably be specific to each hospital using 

5 the system. 

in operation, a list of instruments and sterxle 

supplies required for a particular case will appear on a 
cotnputer screen forming; part of the present invention. Tlxe 
instruments already in the pack, may. then ).e. scanned, - wxth 

10 "any discrepancies being flagged, at which point the paclcer 
has the option to correct the contents or override in the 
event that some variation is required for a particular 
case ' If a packer has a question aDout the type of a, 
particular instrument, that instrument may be scanned and 

15 its definition, description, alias names and an optional 
picture may . be provided in an instrument catalog section of 

the database- 

When finished with a particular packing 
operation., a unique number or tray ID may be assigned to 
20 the assembled pack. If desired, a staff member loading the 
sterilizer may note the tray ID so that permanent 
sterilization histories may be maintained on each 
instrument and on a case-by-case basis for later reference 
by oversight groups such as the Joint Commission On 
25 Accreditation Of Hospitals Organization (JCAHO) . .•.:.emal 
gualitir assurance committees. or risk tnanagement 
departments . 

When used in conjunction with hand-held scanning, 
the invention enables operating room personnel to perform 
30. on-site pre-, and post -operative counts of instruments 
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automatically and electronicallv rhs o • • 

ii-Lcaxiy. Thxs as m contrast to 
P^^^^-Si^t manual terhmVmc.^ 

techniques, which may take roughly 20 
minutes per cas*=» ttc?-;^^ ^ w 

per case. Usxng a conservative estimate of $50 per 
minute for the cost- n-F an • 

a„=.^. ■ , personnel, surgeons, 

anesthes.0l03.sts, adn^strative support, an.. „.ed 
oversea., sue. on-.e^ electronic accounting ,e 
performed twice as fast 3 ™y oe 

i„ , ■ . Pr«r-art techniques, resulting 

an a potential savings of , „00 per operative situation 

'° ^'"^"°°-" <^<:^base_2anage™ent, the present 
.nv.nt.on provi.es apparatus ana methods "for „.r.:ng an. 
re^g encode, articles , particularly in situations where 
such .nstruments represent a very ia„. 
-iT,,.^^*. ^ery large financial 

investment and must be accurately tracked for 
f'-Fi'ir^-t^^ i^racjceci for. reasons of 

IS 1 > -^ntenance, and potential liability 

Z T"" ^^-^ - -^P--^ or the 

.ed..., ,,,,, identification. . Xn fact. ■ 

r ""^ ^^^^ on Where it i 

important or essential to keep trarV ^ 

«:eep track of numerous items 

particularly expensive i^omc. • inems, 

20 dH^^- . ^ ^ ^^^"^ °^ ^hich are especially 

difficult to pe™.., ^^^^^ ^^J^^^^ y 

preponderance of hard or curved surfaces. other 

examples outside the medical prof ession ^h. • • 

be • . i'-'^otession, the invention may 

i>e used in conjunction with iri=»«^-* ■ 

. Identifying small machine or 

electronic components f^r- 
25 n,.-T. P «ents for commercial, industrial or 

25 military purposes. or for ^ho 

marking of controlled 
articles, such as weaponry, an^unition, and so forth 

Having thus described our invention, we claim: 
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1. A method of tracking surgical instruments, 

comprising the steps of: 

labeling a plurality of surgical instruments with 
an encoded symbol, each symbol being representative of a 

5 unique numerical value; 

imaging the symbol on each instrument; 
decoding the symbol with a programmed coti5>uter to 
determine the numerical value associated therewith; 

creating a database in the coirputer. the database • • 
lo' including a record associated with each instrument 
referenceable by the numerical value for that instrument; 

reading the symbol of each instrument in a group 
of instruments assembled for a desired use to ensure that 
each instrument belongs in the group; and 
15 reading the symbol of each instrument after the 

use to ensure that all instruments of the group are 
accounted for. 

2. The method of claim 1, including the step of 
displaying information relating to the record of a 

20 particular instrument upon the decoding of its symbol. 

3. The method of claim 2, including the steps 

of: 

.obtaining a data representative of the physical 
representation of an instrument, including the data in the 
25 record for that instrument; and 

displaying the physical representation on the 
screen as part of the step of displaying information 
relating to the record of a particular instrument. 


BNSDOCID <WO ^9S27252A1J_> 


wo 95/27252 

l*CT/DS95/03885 

- 14 - 


^ ' "Hie method of claim i 
^.^^ ^ "^^^"^^ ^' record associated 

wxth each instrument including an ass:imn.Ki 

assignable instrument 


5 steps of; 


5. method of claim l, further including the 


generating a packing list associated with the 
group Of instruments required for the desired use; and 

assigning an identification code to the- packing 


list. 


^- The method of claim i ♦-v * 
^ , . ^' step of labeling 

a P uralrty of surgical instruments with an encoded sv^ol 
.nclud.ng the step of permanently engraving the sy^^ , 

A surgical instrument tracking system 

comprising: =»yt>tem, 

" .means for marking each of a plurality of surgical 

instruments with ^^j-yicai 

an encoded- symbol, each symbol 
representing a unique numerical value; 

deliv. ' °" - i-trument and 

^el.ver a sxgnal representative of the numerical value to 
20 a programmed corrouter inr^i„H- 

device,, and ^ ^ associated display 

an inventory management system resident in the 
programed colter including a record associated with each 
instrument, the numerical values being used as pointers 

operative to display informetion associated with the record 
a particular instant upon imaging the syn^ol for 
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that instrument. 

8. -me system of claim 7, the means to image a 
symbol on an instrument including a hand-held scanner. 

9. The system of claim 7. further including 
5 means to uniformly illuminate the marker on the article to 

improve imaging accuracy. 

10 . A surgical instrument tracking method, 

coii?)rising the steps of: 

marking each instrument with an encoded syntool 

10 storing a \mique number; 

storing in an automated database information 
relating to the instrument referencable by its unique 
number; 

itoaging a portion of the instrument containing 
15 the symbol so as to determine the unique number; and 

using the number as a reference into the database 
to recall the information relating to the instrument. 
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. AMENDED CLAIMS 

[received by the International Bureau 
on 05 September 1995 (05.09 95)- 
original claims 9 and 10 amended: 
remaining claims unchanged (1 page)] 
that instrument . 


8. The system of claim 7, the means to image a 
symbol on an instrument including a hand-held scanner. 

.9. The system of claim 7, further including 
5 means to uniformly illuminate the sy„.,ol on a particular 
instrument to improve imaging accuracy . 

10. A surgical instrument tracking method, 
comprising the steps of.- 

marking each of a plurality of surgical 
instruments with, an encoded syn*,ol representative of a 

unique number; 

storing in an autoBated database information 
relating to each instrument referenceable by its unique 

number; ^ 


5 


imaging a portion of the instrument containing 
the symbol so as to determine the unique number; and 

using the number as a reference into the database 
to recall the information relating to the instrument. 


AMENDED SHEET (ARHCLE 19). 
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STATEMENT UNDER ARTICLE 19 

It is desired to note that the claimed subject matter 
is novel and can be shown to comprise an inventive step, evidence 
of Which Applicant reserves the right to make of record in due 
course of the prosecution. 

The above amendment does not go beyond the disclosure 
in the international application as filed. 
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